Background: Cervical cancer is the commonest cancer amongst African women, and yet preventative services are often inadequate.
Introduction
Cervical cancer is the commonest cancer amongst African women and globally is exceeded only by breast cancer. 1 In sub-Saharan Africa cancer of the cervix is thought to account for 22% of all cancers in women, although accurate data are difficult to obtain in most countries. 2 This cancer claims approximately 270 000 lives of women worldwide each year, and nearly 85% of those deaths occur in resourcepoor settings. 1 The reasons for these high rates are because preventive strategies and treatment are not carried out well in developing countries. In resource-limited countries, like Zimbabwe, a shortage of skilled health workers, lack of political will and insufficient funds for women's health activities contribute to these high rates. 3 Treatment of advanced cancer is extremely difficult in most developing countries, whilst successful treatment of pre-invasive cancer should be technically possible. 4 Introduction of the Papanicolau smear has successfully decreased the incidence of invasive cancer and mortality in developed countries. 4 However, even screening is difficult to implement in developing countries because of poverty, poor infrastructure, lack of financial and human resources, and the disempowerment of women. 3 New methods for screening, such as human papillomavirus testing and visual inspection of the cervix with acetic acid (VIA),which are adaptable to limited-resource countries, have been investigated. 3 VIA, also known as direct visual inspection, 'involves examining the cervix with the naked eye, using a bright light source, after the application of 3% -5% dilute acetic acid using a cotton swab or a spray'. 3 Acetic acid is a component of ordinary vinegar and therefore widely available. VIA provides health workers with an immediate result in the clinic, whilst cytology requires a laboratory report. This approach therefore saves time, allows treatment to be given immediately, reduces anxiety about future test results, and does not require further investigations. 3 Primary healthcare is therefore strengthened by improved access to a more comprehensive service.
Cervicography is taking a digital picture of the cervix after VIA, using a fairly ordinary camera mounted with a special lens. 5, 6, 7 The photographs are viewed on a television or computer screen and interpreted by trained nurses or doctors. 6, 7 Cervicography magnifies the cervix so that it can be viewed on a large screen. It also provides a permanent record that can be discussed later with colleagues, can be shown to the client, and can be compared with previous pictures. Cervicography has improved the sensitivity and specificity of VIA. The greatest criticism of VIA has always been quality control: VIA with cervicography (VIAC) has resolved this, as there is now a visual record that can be discussed by colleagues and transmitted online.
The goal of treatment of precancerous lesions is to remove the lesion, and this can be accomplished by either ablation (cryotherapy or cautery), loop electrical excision procedure (LEEP), cone biopsy or hysterectomy. 8, 9, 10 All of these treatment methods have a good success rate; the choice of treatment depends on the size or extent of the lesion, client acceptability, reproductive needs, cost, availability of equipment and expertise. Since VIAC is based on a single visit 'see and treat' approach, only treatment modalities that fit into this approach are discussed further: cryotherapy, cautery, LEEP and cone biopsy. 8, 9, 10 Cryotherapy of the cervix is a method of destroying precancerous cells by cold coagulation using ice-cold gas and no local anesthesia. 8, 9 The main disadvantage is that there is no histological specimen available for evaluation. If an aceto-white lesion is visualized during VIAC, cryotherapy treatment can be performed following set criteria as shown in Figure 1 . 11, 12, 13, 14 LEEP is also called large loop electro-diathermy excision procedure, and is performed under local anesthesia using 2-5 mL lignocaine without adrenaline at 3-, 6-, 9-, and 12 o'clock positions. It entails using a wire with an electrical current passing through it to cut and remove tissue under direct vision. 8 The wire cuts and simultaneously coagulates. The transformation zone, including the lesion, is therefore removed. This can be used as both a diagnostic or therapeutic procedure.
Criteria for LEEP are as follows: 8 • Aceto-white lesion covering > 75% of the transformation zone.
• Lesion disappearing into the os.
• Lesion contains abnormal blood vessel patterns.
• Persistent lesion after cryotherapy.
• Failure of agreement between cytology, VIAC and histology.
• The limits of the lesion in the cervix cannot be completely defined by VIAC.
The main value of the study was to investigate whether a single-visit approach to cervical cancer screening is acceptable and feasible to staff and patients, and the treatment options are safe. Similar projects have been undertaken in Ghana, 6 Zambia 8 and Thailand. 13 In Zambia the high proportion of women (67%) that accepted screening for cervical cancer and the high proportion of women completing the referral show that existing HIV prevention interventions provide a springboard for reaching women rapidly with timely, life-saving and easily adaptable cervical cancer prevention and treatment programmes such as 'screen and treat'. 9 Both the Ghanaian and the rural Thailand studies assessed the safety, acceptability and feasibility of cryotherapy performed by trained nurses. The knowledge gap to be addressed was to find out if this approach is acceptable and safe to those accessing it in the Zimbabwean context, and also to evaluate if it is feasible to offer such a service effectively in the context of the poorly resourced health system. There will be a need to look at certain aspects of the screening process, such as follow-up care of patients with abnormal results, sustainability of the programme and whether the programme meets the screening standards set by the World Health Organization. The findings of the study will be discussed with the Ministry of Health and relevant policy makers, and will add knowledge required to develop effective health policies in Zimbabwe on an important aspect of women's health.
Aim and objectives
The aim of the study was to evaluate VIAC screening and immediate intervention (cryotherapy or LEEP) for the prevention of cervical cancer amongst women attending the United Bulawayo Hospital in Zimbabwe. The objectives of the study were:
• To evaluate the safety of this approach-the proportion experiencing severe bleeding, shock or requiring hospitalisation during treatment, proportion with posttreatment complications, and proportion returning for an additional visit due to problems.
• To evaluate patient satisfaction with and adherence to this approach -the proportion that consented at their single visit, proportion of treatment postponed in order to consult with family members, proportion attending follow-up appointments, proportion whose partners abstained from sex for four weeks after treatment by successfully adhering to home care instructions, and proportion satisfied with the screening and treatment service.
• To evaluate the technical feasibility of this approachtreatment performance rate in those who were eligible, and proportion with treatment postponed due to break down of equipment.
• To evaluate the clinical outcome -VIAC-positive rate at one year post-treatment at the clinic.
Research methods and design

Study design
This was a descriptive cross-sectional study using retrospective data from the medical records of women attending the VIAC clinic at United Bulawayo Hospital in the period 2010-2012.
Setting
The study was carried out in a VIAC clinic located at United Bulawayo Hospital. The VIAC clinic was incorporated into an already existing Family Planning clinic. The clinic has been functional since June 2009 and has four rooms. One room was for data capturing, counselling for VIAC, contraception and HIV services, and testing for HIV infection. The second room was a procedure room for VIAC and cryotherapy. The third room was a small theatre for LEEP, and the fourth room was a toilet. The clinic employed four midwives trained in counselling, VIAC, cryotherapy and family planning. Registrars, gynaecologists and junior doctors trained in VIAC, cryotherapy and LEEP also worked in this clinic.
The duration of the training course was 14-21 days. All nurses were expected to master VIAC and cryotherapy. Doctors were expected to master skills to perform VIAC, cryotherapy, LEEP, cautery, cone and punch biopsy, provided they worked in institutions where complications of those procedures can be dealt with adequately. The participants were trained by two gynaecologists and two senior registrars. Training was competency-based and involved observation and feedback on an ongoing basis.
The guideline followed by the clinic was that those who were HIV negative were screened for cervical cancer every 3 years whilst those who were HIV positive were screened once a year. 3 The recommended optimal age for screening was defined as 30-39 years of age, expanding to 18-65 years as resources permitted. Those women who received cryotherapy or LEEP were reviewed 4 weeks post-treatment and then a year later. Figure 1 shows the flow of patients in the VIAC clinic. Patients with cancer of the cervix were referred to the gynaecology clinic at the local referral hospital.
Study population
The study population included all women (4641) who were screened during the period 2010-2012. No pregnant women are screened at the clinic.
Data collection
Data were collected by the researcher and three research assistants (another doctor and two clerks) from patients' electronic medical records and captured in an Excel spreadsheet. Data were collected to calculate the following variables:
• Proportion of VIAC-positive women.
• Proportion of women who were offered and accepted immediate post-VIAC treatment. • Proportion of women returning for review after 12 months post-treatment.
• Proportion of women found positive on VIAC upon follow-up after treatment.
On arrival at the clinic patients were counselled for VIAC and HIV testing. At the end of the VIAC procedure patients were presented with their results, and at the same time they were asked if they were satisfied with the decision they had made to be tested. This was recorded in their notes and used to calculate the proportion of women who were satisfied with the service.
Data analysis
Data were analysed using Excel and Epi-Info software to generate tables and calculate frequencies, proportions, means and standard deviations (SD) with 95% confidence intervals. 
Ethical considerations
Results
Two nurses screened 4641 women using the protocol shown in Figure 1 and 501 screened VIAC positive. All ages in the targeted range were represented; the mean age was 39 (SD 11.3) years, as shown in Table 1 . Most patients (61.2%) attended the clinic with one or more of the following complaints: lower abdominal pain, vaginal discharge, vaginal bleeding, backache, dyspareunia or vaginal itchiness. Only 17.4% of women reported ever having had a Pap smear before. More than half (52.5%) of those screened tested HIV positive; some of them came to the clinic with their results whilst others were screened at the clinic on the VIAC day. Ten per cent did not know their HIV status, meaning that they had refused testing. The mean age of sexual debut was 18 (SD 3.7) years, and contraception was used by 61.9% of these women.
Overall 10.8% of the women were positive on VIAC and 195/501 (38.9%) of those testing positive had suspected cancer or other problems requiring referral to a gynae cologist (see Figure 2) .The large number of referrals to the gynaecologist could have been due to the fact that this was a new clinic and many symptomatic women were able to access the service for the first time. As shown in Table 2 , 85/501(17.0%) of VIAC-positive women were eligible for immediate treatment with cryotherapy, and of these 98.1% received cryotherapy during the project period. On the other hand, 221/501(44.1%) of VIAC-positive women were eligible for immediate treatment with LEEP, and of these 100% received LEEP during the project period.
All of the treated patients were followed up immediately after treatment, and only one of the women who was treated experienced complications. With regard to their husbands or partners, 97.7% of women who had received cryotherapy and 98.6% of those receiving LEEP were able to negotiate abstaining from sex in their relationships for 4 weeks. After treatment 97.7% were satisfied with their decision to be treated with cryotherapy whilst 98.6% were satisfied about their decision to be treated with LEEP.
One year later 96.4% of the women who had received LEEP came back for review and 100% of the women who had received cryotherapy. At one year after treatment the VIACpositive rate was low, at 1.2% after cryotherapy and 3.2% after LEEP.
Discussion
The VIAC test was positive in 10.8% of all the women screened, which may be higher than expected due to the fact that this was a new service and most women would not previously have had the opportunity to be screened. Of those who were eligible, 17.0% received immediate cryotherapy, 44.1% immediate LEEP, 1.9% delayed treatment, and 37.0% were referred to a gynaecologist. No major complications were recorded after cryotherapy or LEEP. Amongst those who were treated, 99.5% expressed satisfaction with their experience. Only 2.6% of those who were treated at the clinic were VIAC-positive one year later.
This study therefore shows that VIAC followed by treatment with either cryotherapy or LEEP is safe, acceptable, feasible and effective in a poorly resourced setting such as Bulawayo, Zimbabwe. The study supports the viewpoint that this approach should be considered as an alternative to prevention programmes based on cytology in areas where technical, infrastructural, and financial barriers exist. 5, 6, 7 The safety and effectiveness of VIAC, cryotherapy and LEEP performed by nurses and junior doctors in this study was also seen in studies from Zambia, Ghana, India andThailand. 6, 8, 13 The need for such task shifting to nurses and junior doctors in our setting is important because of the lack of human resources for health. As part of routine quality assurance, aceto-white lesions one year post-cryotherapy or LEEP is an indication for retreatment or referral. Positive VIAC test rates amongst the women who returned after cryotherapy and LEEP were 1.2% and 3.2% respectively. VIAC is known to have a high negative predictive value in primary care settings (at least 96%), and therefore these low rates on follow-up suggest that cancers were successfully treated. 15, 16, 17 The approach evaluated in this study was also acceptable to women, and there was good adherence to the programmatic requirements for follow-up and abstinence. Adherence to post-procedure instructions and follow-up was higher than in a similar study in Ghana, which might be due to the emphasis on counselling in this clinic in Bulawayo. 6 A further study should look into the factors which resulted in a good follow-up rate, as this is often cited as a barrier to effective screening programmes in developing countries. 17 Feasibility of sustaining and providing the service was also good, and even in Zimbabwe it was possible to obtain the gas supply for cryotherapy, as well as the consumables necessary for VIAC and LEEP in this urban setting. There were no service-related treatment postponements and the clinic staff and facility were able to meet the demand for the service. VIAC with immediate cryotherapy or LEEP has also been shown to be cost-effective in other settings. 16 If screening was able to reach 70% of the target population over a 5-10-year period, then mortality could be reduced by 25%. 6 It is not possible to calculate an accurate population coverage rate from the data in this study. Future studies should look at how to achieve such population coverage and measure the impact on morbidity and mortality, as well as investigate the cost, sustainability and quality assurance of such a service. 5, 6, 7 
Conclusion
The results indicate that a single-visit approach based on VIAC, cryotherapy and LEEP performed by trained nurses and junior doctors respectively is safe and feasible in this low-resourced urban setting in Zimbabwe. This approach was also acceptable to the women and there was good adherence to the programmatic requirements for follow-up and abstinence. The treatment outcomes one year later were favourable, with an overall VIAC-positive test rate of only 2.6%. Policymakers in this and similar low-resource settings should consider prevention programmes for cervical cancer based on this approach, rather than adopting models from more developed countries.
